Revealing the mode of action of DNA topoisomerase I and its inhibitors by atomic force microscopy.
In this study, we used, for the first time, atomic force microscope (AFM) images to investigate the mode of action of DNA topoisomerase I (topo I) in the presence and absence of its inhibitors: camptothecin (CPT) and tyrphostin AG-1387. The results revealed that in the absence of the inhibitors, the enzyme relaxed supercoiled DNA starting from a certain point in the DNA molecules and proceeded in one direction towards one of the edges of the DNA molecule. In addition, the relaxation of the supercoiled DNA is subsequently followed by a knotting event. In the presence of CPT, enzyme-supercoiled DNA complexes in which the enzyme is locked inside a relaxed region of the supercoiled DNA molecule were observed. Tyrphostin AG-1387 altered the DNA relaxation process of topo I producing unique shapes of DNA molecules. AFM images of the topo I protein provided a picture of the enzyme, which resembles its known crystallographic structure. Thus, AFM images provide new information on the mode of action of topo I in the absence and presence of its inhibitors.